Nystagmus induced by stimulation of the nucleus of the optic tract in the monkey.
1. The nucleus of the optic tract (NOT) was electrically stimulated in alert rhesus monkeys. In darkness stimulation evoked horizontal nystagmus with ipsilateral slow phases, followed by after-nystagmus in the same direction. The rising time course of the slow phase velocity was similar to the slow rise in optokinetic nystagmus (OKN) and to the charge time of optokinetic after-nystagmus (OKAN). The maximum velocity of the steady state nystagmus was approximately the same as that of OKAN, and the falling time course of the after-nystagmus paralleled OKAN. 2. Increases in frequency and duration of stimulation caused the rising and falling time constants of the nystagmus and after-nystagmus to become shorter. Changes in the falling time constant of the after-nystagmus were similar to changes in the time constant of OKAN produced by increases in the velocity or duration of optokinetic stimulation. 3. Stimulus-induced nystagmus was combined with OKN, OKAN and per- and post-rotatory nystagmus. The slow component of OKN as well as OKAN could be prolonged or blocked by stimulation, leaving the rapid component of OKN unaffected. Activity induced by electrical stimulation could also sum with activity arising in the semicircular canals to reduce or abolish post-rotatory nystagmus. 4. Positive stimulus sites for inducing nystagmus were located in the posterolateral pretectum. This included portions of NOT that lie in and around the brachium of the superior colliculus and adjacent regions of the dorsal terminal nucleus (DTN). 5. The data indicate that NOT stimulation had elicited the component of OKN which is responsible for the slow rise in slow phase velocity and for OKAN. The functional implication is that NOT, and possibly DTN, are major sources of visual information related to retinal slip in the animal's yaw plane for semicircular canal-related neurons in the vestibular nuclei. Analyzed in terms of a model of OKN and OKAN (Cohen et al. 1977; Waespe et al. 1983), the indirect pathway, which excites the velocity storage mechanism in the vestibular system to produce the slow component of OKN and OKAN, lies in NOT in the monkey, as it probably also does in cat, rat and rabbit. Pathways carrying activity for the rapid rise in slow phase velocity during OKN or for ocular pursuit appear to lie outside NOT.